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its potency, the greater will be the number of animals that develop
cancer at a particular dose or increase in the number of tumors per
animal. Alternatively, a carcinogen can decrease the latency period
or the lifespan without altering the tumor incidence.  If a chemical
produces cancer in test animals and if the route of administration is
equivalent to the route by which humans are exposed, it is generally
accepted that the compound is potentially carcinogenic in humans.
These bioassays also have some major drawbacks:
*	An adequately performed feeding study takes several years to
complete and analyze, and costs more than $500,000.
 •	The test lacks sensitivity to detect weak carcinogens. For ex-
ample, if a carcinogen induces cancer in 1% of the test animals, then
an experiment with 50 animals of each sex at each dose will not possess
sufficient statistical power to detect the carcinogenicity of the test
substance.
 •	False negatives can be obtained because some strains of test ani-
mals are more resistant than others. A negative result means that the
test compound is not carcinogenic for that particular species and strain
under the conditions of the test, but the chemical could be positive in
another species or strain under the same or different conditions.
*	Extrapolation from the high doses given to animals to predict risk
to humans cannot be accomplished with any degree of confidence, even when
the test compound has been shown to be carcinogenic in a full-scale study
in animals.
Only recently has there been an attempt to standardize tests for
carcinogenicity.  Variables include animal species and strain, genetic
characteristics of the test strains, the diet given to the animals, the
chemical and physical characteristics of the test substances, the method
of tissue examination, spontaneous rate of tumor formation in control
animals, susceptibility to various carcinogens, dose response to a given
carcinogen, and tissue specificity of a large number of carcinogens.
Difficulties in Studying the Carcinogenicity and Mutagenicity	£
of Food Constituents
Because foods contain unidentified chemicals or mixtures of compounds,
it is difficult to test them in long-term bioassays, which require precise
physical and chemical characterization of the test substance.  Further-
more, many foods that are not toxic to humans are toxic to laboratory ani-
mals, making it difficult to test these substances at high doses (Elias,  ,
in press).
i ^
Because of the mere volume involved, it would be difficult to test
the major components of diets for carcinogenicity by exposing the animals |

